Improving Health Major Goal of LLNL Bioscience

Eiml.‘icn-l:r rescarchers al
Lawrence Livermore National
Laboratory (LLNL) ane working 10
improve human health by understanding
the structure and funciions of DA and
proteing and by developing new tools
and techmigues for both the sclentific
and health care communities,

Wi are learming how subtle vet por-
sl allerations o DA case changes
in proceins and other biclogical molecules,
sometimes leading o cancer and other
diseases. Al the same Lime, we i among
the leaders in understanding the mole of
A repair mechanizsms and other
procedsed thal protect cells from radiston
and other insulis,

We are working to betler under-
stand the molecular and genctic basis of
cances and discover ways o detect and
treaf it mone effectively and less expen-
sively, Much of our work cenders on the
relagionship betasen cancer and DINA
and prodeins becsuse cancer is often
coused by defective proteing or by mols-
cules that bind 1o and alter DMA,

The research inchades the mecha-
rdsmis of anti-cancer drugs, DINA repair
enrymes, and new 1o0ds for phiysicians
and hospitals,

Decoding the Human Genome

Wia have an sctive role in ibe
wiehiwide Humun Genome Project. the
largest biological undertaking in history.
This progect is locating all the genes on
human DA determining thetr precise
sequence, and beaming their function.
The: ultimate goal is o develop a molec-
ular-level understanding ol how we
develop from embryo to sdult, shat
miakes s work, and whal causcs things
10 B0 WIONE,

'We aze active in the Depariment of
Emengy’s Joint Genome Institute, a collab-
orticn of Lawrence Livermuore,
Lawrence Berkeley, and Los Alamos

naticnal laboralones. The work has
focused on sequencing human Chrodmo-
somes 5, 16, and 19 Chromosome 19 is
hame 0o the gemes that govemn lymphaid
leukemia, myotonic dystrophy, dabetes
mellitus and o susceptibilaty to palio.

Understanding Environ-
mental Health Effects

Far many years LLNL researchers
have been studying the link between dist
and cancer. In partioular, they have
kooked af chemicals produced durimg the
coaking of foods thar may damage DN A,
These compounds may be o nsk facon
nssocisded with severnl cancers sisch as
breast, prostate, cobon and others. We are
applying rochnologies os divers: as cylo-
genetics and molecitlar modeling o our
supercompuiers o measure DNA changes
in rat pamors produced by the chemicals
and to mode] the exact binding mecha-
fisms between the chemicals and DNA.

Several other studpes foous on
DA damage from other envinonmental
insults, such as smoking. For exampile,
while damage fiom clgarette smoking is
well documented, LLMNL researchers are
now looking ot prenatal damage that
may oCour

Better Ways to Detect,
Treat Cancer

Wie are developing several break-
through iools for cancer detection and
trestment. Owr expertite in materials
imaging is paying ofl in a baler way o
detect breass cancer, We've developed m
dligital breasi-screening device that
rcquirﬁ less x-ray dose yet shows maore
detail than treditional techrigques.

Our Sman Probe uses a small nee-
die o determine whether a breast lump
is malignant. And we're developing a
fiber-optic echmique for imaging tissues
deep beneath the skin te dramatically
improwve the ability 1o defect cancer.

An LINL researcher siadies chroumo-
some damuge from second-hand sooke
ivi e Babies

Joining with UC Davis

In 20040 woe poined forces with the
University of Califomila sl Davis Concer
Cenger 1o fight cancer, Together, we ane
researching cancer bialogy. prevention,
and control a5 well as new cancer detec-
ticn and treatment techniqoes.

Livermare brings to the veniure its
musltidisciplinary teams of scientists and
cnginecrs, supercompialing expertise, and
a biomedical regearch pragram (hal dases
back o the early 1960, The UIC Davis
Capcer Cenber conbributes its patient-
cemlered research amd clinical experiemce.
The collaboration offers a clinscal lesiing
groand lor medical lechnologies tha
LLNL develops,
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